Bi thin samples placed inside and outside a 0.8-GeV proton-irradiated 4-cm thick W target and a 92-cm thick W-Na composite target of 15-cm diameter both. In total, more than 1000 values of activation reaction were determined in both experiments. The measured reaction rates were compared with the rates simulated by the LAHET code with the use of two nuclear databases for the respective excitation functions, namely, MENDL2/2P for neutron/proton cross sections up to 100 MeV, and the recently developed IEAF-2001 that provides neutron cross sections up to 150MeV. Here, we present a comparison of the simulation-to-experiment agreement obtained using MENDL2 and IEAF-2001. The agreement between simulation and experiment has been found general satisfactory for both of the databases. High-energy threshold excitation functions to be used in activation-based unfolding of neutron spectra inside Accelerator Driven Systems (ADS), particularly with Na-cooled W targets, can be inferred from our results.
INTRODUCTION
The pending researches with pilot Accelerator Driven Systems (ADS) require reliable nuclear data. One of the possible fields of data application is activation-based unfolding of high-energy (up to ~1 GeV) neutron spectra inside an ADS target and the neartarget blanket zone. The high-energy "tail" in the ADS spectra triggers high-energy-threshold (>10 MeV) reactions, which are not studied in detail in conventional reactor studies. Therefore, the excitation functions (EFs) that may be derived from high-energy calculations, or retrieved from the available databases require a reliable verification via testing experiments with the high-energy proton-irradiated target micromodels.
The ITEP U-10 proton synchrotron was used to perform a series of experiments to study the threshold activation reaction rates (RRs) inside and outside thick W and W-Na targets. Our previous works [1, 2] present details on the experimental layouts, measured data, as well as results of computer simulation of the measured reaction rates with the use of the LAHET [3] Code System and MENDL2/MENDL2p [4, 5] databases. This work is devoted to use the recently realized IEAF2001 database [6] as an alternative to the MENDL2. Two key differences between the IEAF2001 and MENDL2 databases should be pointed out. First, IEAF2001 uses an extended range of neutron energies (up to 150 MeV). Second, it contains cross sections for the production of metastable nuclides that are a significant part of the measured reaction rates. Therefore, our work presents but briefly the experiments themselves and pays main attention to the comparison of the results of RRs simulated with the use of MENDL2 and IEAF2001 as well as to the metastable products reaction rates simulations using IEAF2001.
EXPERIMENT
W-Na target is an assembly of alternating 150 mm diameter disks of W (12 units) and Na (13 units) (see Fig. 1A ). W disks are of 40 mm (7 units) C were placed on the target surface and inside the target using special rulers. The W target is a single disk of 150 mm diameter and 40 mm thickness. Activation foils were placed on the disk surface as shown on Fig. 1B .
The targets were irradiated with 0.8 GeV protons extracted from the ITEP synchrotron. RRs were determined via γ-spectrometry. The details of target composition, experimental layout, irradiation parameters, measuring technique and RRs determining can be found in [1, 7] . Table 1 shows the list of the measured RRs in the both experiments.
REACTION RATES SIMULATION USING MENDL DATA LIBRARY
The measured RRs are integral multiplication of the respective reactions cross sections and particle spectra in the measuring places
The spectra of particles (protons and neutrons) were simulated with the LAHET Code System. The cross sections were obtained as shown in Table 2 . The excitation functions σ i,x (E) were obtained using the MENDL and IEAF databases and, again, the LAHET code (see Table 2 ).
The input cross section data were analyzed with the view of their internal consistency and accord with the available experimental data. Our analysis of the RRs calculated from the input cross sections shows that some of the input cross sections should be corrected. The analysis and correction procedures are described in detail in [1] , where the corrections are shown to permit satisfactory agreements with the experimental RRs. It should be noted, however, that all our earlier attempts to describe the given experiment in terms of the corrected excitation functions failed to avoid significant underestimating the RRs of the high-threshold reactions on the surface of the first W-disc. An underestimation increasing with the reaction threshold energy, reaching a factor of 100 and even higher, was found in [2] . Such a situation made us check if our simulation of the space distribution of the initial proton beam was correct. The activation measurements of the large Al foil (see Fig. 1 ) can be described much better in the case when a 1/r-distributed beam is added to the Gaussian-distributed main beam (see Fig. 3 ). A 1.5% contribution of the former, supported by a minor correction of the excitation functions, permits us to get a much better agreement between the experimental and calculated RRs (see Fig. 2 ). Be production in the Al monitor measured and simulated using with and without 1/r-distributed beams.
REACTION RATES SIMULATION USING IEAF DATA LIBRARY
Our comparison of the IEAF2001 and MENDL2 databases has shown that most of the cross sections of the measured reactions are practically the same. Therefore, the simulated RRs using IEAF2001 are very similar to the RRs simulated via the MENDL2. However, some IEAF2001 and MENDL2 cross sections, namely, Au(n,2n) 196 Au and Au(n,4n) 194 Au, significantly differ, leading to differences in the simulated reaction rates (Fig. 4) . Since the IEAF2001 provides overestimated RRs, we conclude that its cross sections shown in Fig. 4 are overestimated accordingly.
The IEAF2001 database differs from MENDL as it contains cross sections of metastable products that are an essential part of experimental data. We analysed 9 reactions which rate distributions were measured, namely 181 Ta(n,np) 
CONCLUSION
The results presented above indicate that, with rare exclusions, the described approaches make it possible to obtain EFs of high-energy-threshold reactions that lead to a satisfactory description of the measured RRs. . Such functions can be used to unfold the neutron spectra at different points inside the ADS.
Further studies involving computer simulation of high threshold reactions should be aimed at database modification using recent experimental data and their extension to higher energies.
There is no doubt that such studies can be successful only in the case of further experimental measurements of residual nuclide formations in thin targets and high-threshold RR's in different target layouts. In .
Such functions can be used to unfold the neutron spectra at different points inside the ADS.
There is no doubt that such studies can be successful only in the case of further experimental measurements of residual nuclide formations in thin targets and high-threshold RR's in different target layouts.
